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Impact of human-Al trust on collaborative decision-making quality :

mediating role of human-Al shared mental model

NIU Lixia, LIN Yanhong
(School of Business Administration, Liaoning Technical University, Huludao Liaoning 125105, China)

Abstract: In order to enhance human-artificial intelligence ( Al) collaborative decision-making quality
in complex industrial environments, mitigate the deficiency of human trust in Al, and bridge cognitive gaps
in human-Al collaboration, based on the theory of mind, the study constructed a model of the relationship
between human-Al trust, Human-Al SMM and human-Al collaborative decision-making quality, and task
complexity was introduced as a moderating variable. First, hypotheses were proposed based on the
theoretical relationships among the variables, and a questionnaire was designed by integrating the
human-Al trust scale, Human-Al SMM scale, the human-Al collaborative decision-making quality scale,
and the task complexity scale. Then, the questionnaires were distributed to frontline employees of Al-using

companies nationwide, and 493 valid samples were collected. Finally, SPSS 26.0, AMOS 24.0 and
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Process 4. 0 were used for data analysis and hypothesis testing on the collected valid samples. The results

of the study show that human-Al trust significantly and positively affects human-Al collaborative decision-

making quality. Human-Al SMM mediates the relationship between human-Al trust and human-Al

collaborative decision-making quality. Task complexity positively moderates the relationship between

human-AI trust and Human-Al SMM.
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Table 1 Results of confirmatory factor analysis

B X2 df X/df CFI TLI RMSEA SRMR

4 NFHIRI(A B.C.D) 878. 694 489 1.797 0. 948 0. 944 0. 040 0. 044
3HFHIRI(A B+C.D) 2427.923 492 4.935 0.741 0.723 0. 089 0. 103
2 [P (A+B+C.D) 3647. 496 494 7.384 0.579 0. 550 0.114 0.137
HAH TR ( A+B+C+D) 4878.705 495 9. 856 0.415 0.376 0.134 0.158
IAZL ) 77 2 R 7 706. 726 457 1. 546 0.967 0.961 0.033 0. 040

A TR AHUFEAE, B 2R Human-Al SMM, C AL 55 E 22, D Fn AW &, +Bm 53t X FaR-KIgrt
i ; H 1 (Degree of Freedom, df) ; M %58 Fit 38 %X ( Comparative Fit Index, CFT) ; il i B3 #8 %1 ( Test of Logical Interpretation,
TLI) ; T BLiR 2234 7 M2 ( Root Mean Square Error of Approximation, RMSEA ) ; ¥ i fbHR 33 J7 5% 22 ( Standardized Root Mean Square
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SRR B EIEAK( r = 0.189,p < 0. 01) ;Human-Al SMM 5 AN I [FI P36 it BB IEAH G r = 0.218,p
< 0. 01), XEEHIICH: S BIS T, R, A58t 39020 308
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Table 2 Results of descriptive statistics and correlation analysis ( N=493)
AR Y | b 1 2 4 5 6 7 8 9
el 1.37 | 0.482 1 — — — — — — — —
AEIE 1.86 | 0.774 |-0.006 1 — — — — — — —
210 2.16 | 0.674 |-0.078|-0.143" — — — — — —
Frjgimlk 3.65 | 1.809 | 0.065 | -0.047 |-0.011] 1 — — — — —
. TAEAERR 1.69 | 0.920 |-0.002| 0.310* | 0.015 |-0.021 1 — — — —
MNHUEE 2.965 | 0.87807 |-0.065| 0.038 |-0.052| 0.030 | 0.166" 1 — — —
Human-AI SMM | 3.014 | 1.113 [0.114" | -0.055 |-0.032| 0.068 | 0.096* | 0.286™ 1 — —
15552 24 2.694 | 1.051 | 0.001 | 0.100" |-0.024| 0.054 | 0.044 |-0.172"" |-0. 166 1 —
ABLPH RS T | 3.041 | 1.122 | 0.024 | -0.026 |-0.008|-0.084| 0.030 | 0.189™ | 0.218* [-0.212* 1

T FR p <0. 05, FoR p<0. 01, FR p< 0. 001, A,
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0. 001), FEAY 6 fEAE Al 4 KLml B A Hh A28
Human-Al SMM, 2% i {H & % (B = 0.183,p <
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B 3N A 0. 184, bootstrap95% & {5 X [A] Ky
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Table 3 Regression analysis of mediating effect of Human-AI SMM

F 3] Human-AI SMM YNNG S A

TR | [Eil) R 3 FETY 4 A 5 B 6

il 0.247" 0.294* 0. 066 0. 099 0.011 0. 045

AEI -0.139" -0.129 -0. 066 -0. 059 -0.035 -0. 036

=357} -0. 064 -0.035 -0.022 -0. 002 -0. 008 0. 004

P AL g ATk 0.036 0. 030 -0. 054 -0.058" -0.062" -0.064"
TAEAERR 0.155 0. 095 0.052 0.010 0.017 -0. 007

HAS i AWUEE — 0.357 — 0.249 — 0.184*
TR Human-Al SMM — — — — 0.223™" 0.183™

R 0.035 0.112 0.011 0. 047 0. 048 0.076

AR? 0.035 0.077 0.011 0. 037 0. 047 0. 029

F 3.529" 10. 171 1.037 4.008 4,984 5.725"
AF 3.529" 41. 898 ™ 1.037 18.671 " 24. 470" 15.318™
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5, AR O Tl AMUEATE 51T 45 B 24 E A 28 R 101 5 Human-Al SMM 2 [8] 8 & 35 1E M A E LR (B =
0.111,p < 0. 05), UhBAAE S5 & A 1E [0 98 15 AHLME 5 Human-Al SMM Z [H] [ 5C &, L, ik 3 45 %)

oIk
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Table 4 Analysis of total effect, direct effect and mediation effect

A BURIAE FrifEiR 2z 95% ‘A5 X [A]
A RN 0. 065 0. 020 [0.028, 0.106]
HAZR 0. 184 0. 059 [0.068, 0.300]
SR 0.249 0. 058 [0.136, 0.362]
x5 ESEFMEBATHEEE
Table 5 Moderating effect test of task complexity
Human-Al SMM
K
7 w7 Him 8 HOH o
5 0.247* 0.290 0.278™
AEH -0.139" -0.113 -0. 111
A E )i} -0. 064 -0.039 -0. 041
Jr)@m ATl 0. 036 0. 035 0. 036
TAEH IR 0.155™ 0. 102 0. 096
. MHUFIE — 0.329"" 0. 340
A 11555 bk — -0.128* -0.115*
VA RN MNWUBAExAT55 52 %1 — — 0.111°
R’ 0. 035 0.125 0.135
AR? 0.035 0. 090 0. 009
F 3.529* 9.938 ™ 9. 437"
r AT PR RN T, Gn il 2 e, B 2 AT Y
s 25t 1555 B A= e sy, APUEAEXT Human-AT SMM 1)
& 1E A R, BIME 55 52 2% P 1E 1 5 AHLE RS
o2t Human-Al SMM A9 1E W X &R, H UL, X H, 155
g y -~ @ - RAES S A Y.
S —— EEE A v e e "
AR e — A R B AR, ST AT 45 5 2 A
! o e TR E A FEACEES , AHLE AT Human-A1 SMM (1)
= =11 5 N
ABUSAE KR AR 6, R 6 7] 7. 155 & Ze kb

B2 AEAEFEREKETAIEES
Human-Al SMM 2 [EH) % &
Fig.2 Relationship between human-Al trust
and Human-AI SMM at different levels of
task complexity

T RE BN 6T s A AT 55 2 e M AL AT
5 Human-Al SMM Z [&] /38 55485 F , 38 o fj a4k R

FARAKERE , AHLEAERT Human-AT SMM (5% 1 5%
AL 3T A 0.223, 95% 5 IX 6] Ky [ 0.081,
0.365] , AL E 05155 B 44 Ab F i K-, AL
{Z4F %7 Human-AI SMM F 52 W &% il 1 {E M
0.456,95% & {5 X [8] 47 [ 0.303,0.610] , A1 5 0,
VLT 55 &2 24 1k 8 2 98 59 A LG /L X Human-Al
SMM FysEma . R 3 7533 30 HF

R 6 TR ( Bootstrap i%) HWIEER

Table 6 Test results for moderating effects( Bootstrap)

_ 95% B {7 X [A]
T /—‘/jz:l : Lan R —
L5552 F= 1k A Frifiiz 2z e o
BRER =R 0.223 0.072 0. 081 0. 365
AL 2tk 0. 456 0.078 0.303 0.610
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